Natural ageing in the rat liver correlates with progressive stabilisation of DNA-nuclear matrix interactions and withdrawal of genes from the nuclear substructure.
In the interphase nucleus, the DNA of higher eukaryotes is organised in supercoiled loops anchored to a nuclear matrix (NM). Replication, transcription and splicing seem to occur at macromolecular complexes organised upon the NM. Thus, the topological relationship between genes located in the loops and the NM appears to be very important for nuclear physiology. Here, we report that natural ageing in the rat liver correlates with a progressive strengthening of the NM framework and the stabilisation of the DNA loop-NM interactions, as well as with a progressive increase in the relative distance of genes to the NM. Both phenomena correlate with the gradual loss of proliferating potential and progression towards terminal differentiation in the hepatocytes, suggesting that wholesale modifications in the topological relationships within the cell nucleus are markers of tissue ageing and senescence, at least in the mammalian liver. We discuss the possible functional implications of such structural modifications that may underlie both terminal hepatocyte differentiation and their eventual replicative senescence.